IT has been said that cancer registration should be an essential part of the management of the tumour-bearing patient. Information so compiled can be invaluable to the epidemiologist, the clinician and the medical administrator, and may also provide clues for the research worker. The Bristol Bone Tumour Registry (BTR) was founded in January 1946, when a mixed panel of Bath and Bristol consultants (surgeons, radiologists, radiotherapists and pathologists) was formed to collect and study all suspected cases of primary bone tumours occurring in the Northern Division of the South-western Regional Hospital Board area.
This paper presents an analytical review of the 365 cases of primary bone sarcoma registered during 29 years, with reference to tumour incidence and the age, sex and site distributions of the 8 histological types of sarcoma diagnosed.
At the mid-point of this case collection period (1961) the population of the specified area was 1,708,611 persons, or 3.700 of the total population of England and Wales. Any patients referred to the Registry but dwelling outside the specified area at the time of tumour appearance have been rigorously excluded from this studv.
PATIENTS AND METHODS
The geographical region of tumour collection is shown in Fig. 1 , and the age and sex distribution of the population at the 1961 census in Table I . For the 40 years 1931-71, the mean annual increase of population was 1-02%. At the 1961 census, -, 5O of the inhabitants were born outside the specified area. Throughout this study, the 1961 census data have been used, except for calculating the mean annual tumour incidences in Tables  IV and V, when Chordoma-1I cases. All soft-tissue sarcomas were carefully excluded, except for malignant non-Hodgkin's lymphoma, in which bone involvement has sometimes been the presenting and predominant aspect of systematized neoplasia.
During the 29 years of this survey, no other local cases of primary bone sarcoma were registered other than those recorded here. As a referral and diagnostic centre, at least 1500 other patients were registered with BTR, including many dwelling outside the specified area. These cases comprise large groups of patients with carcinoma metastatic in bone, myelomatosis, benign bone tumours and cysts, inflammatory conditions, etc.; but all these, 95% of which were histologically verified, have been meticulously excluded here. For diagnostic accuracy, radiology and histology are complementary, but the ultimate criterion is histology which, in the hands of an experienced bone pathologist, is 90% correct. In about one fifth of all bone tumour cases, even the most experienced radiologist can only give a differential diagnosis. Nonetheless, radiographs are essential to demonstrate the precise osseous site of a tumour and its entire gross pathology.
All cases have been allocated to the year and age when the tumour was first clinically evident (i.e., the time of the first relevant symptom or sign). For a few patients this may be hard to decide, particularly for those with chondrosarcoma. Nevertheless, this point in time is biologically more meaningful than the date of registration, which may be delayed for months or even years. For only 16 patients with no available radiographs was the presenting site of the tumour unconfirmed, and for these the clinical information was accepted. Sixteen patients when first seen had multiple bones involved by tumour; 13 by lymphoma, 2 by unclassified sarcoma and one by osteosarcoma (reported by Price and Truscott, 1957) .
RESULTS

Age distribution of tumours
All cases are shown in Table II , classified by tumour type, age and sex of patient. Age-and sex-specific mean annual incidence rates appear in Table III. Owing to small numbers, the data of Table II have been combined in Table III into 6 age periods, but are shown in greater detail in Fig. 2 , where their characteristic profiles are compared. The total bi-modal age incidence distribution given in Table III is thereby resolved into 3 differing patterns:
1. The well known juvenile peak incidence of osteosarcoma and Ewing's tumour.
2. The wide dispersion of lymphoma and chondrosarcoma throughout adult life.
3. The steadily mounting incidence in adults of fibrosarcoma and Paget's sarcoma, the former being very rare in the bones of children.
Fifty-one tumours (13.90o) were in children under 15 years of age; of these, 30 were osteosarcomas, 5 lymphomas, 13
Ewing's sarcomas and 3 were unclassified "malignant round-cell tumours" in bone. The mean annual incidence rate for children was 4-5 x 10-6. Osteosarcoma was the commonest tumour, accounting for 5900 of the total in children, but only 28 o of all ages.
Temporal distribution of new cases
The mean annual numbers of cases presenting were respectively 12 6 for all sarcomas and 3*6 for osteosarcoma. In the 6 combined periods in Table IV (Table IV) for males and females separately (Table V) and for each histological sarcoma type with the possible exception of Ewing's tumour, which was subject to much diagnostic controversy during the early years of this review, 3 possible cases shown in the unclassified group of Table IV being undiagnosed beyond "malignant round-cell tumour" of bone. The mean annual total tumour incidence rates for males and females were respectively 8*1 and 6-6 x 10-6 (Table VT) . These may be compared with rates per million of 11 for males and 8 for females for the whole of England and Wales for the years 1968 to 1970 (Registrar General, 1975, In the present study the total sarcoma sex incidence ratio ranges 2-fold: from 0*73 to 159 (Table  V) For the 10 classes tabulated, none of the sex differences were statistically significant, nor even the sex totals given in Table 11 . The nearest approach to significaince was for Paget's sarcoma: AM44 to F22 (x2 Post-irradiation sarcoma (Table VII) In the 7 cases listed, the latent period between irradiation and sarcoma appearance ranged from 2 to 17 years. Three sarcomas followed giant-cell tumours of bone and 3 were late complications of breast carcinoma.
Chordoma (Table VIII) Eleven cases were registered. All tumours were histologically confirmed, likewise their sites by radiology. The mean annual incidence (male plus female) was 0-22 x 10-6, which may be compared with an annual rate of 0 49 x 10-6 in Sweden for the years 1958-68 (Larsson and Lorentzon, 1974a Ronnen, 1967) . It has therefore been excluded from the tables.
DISCUSSION
The mean annual incidence of all forms of cancer in the specified area from 1956 to 1969 was 3471 x 10-6 (Walker, 1972 ). An annual incidence of 7-4 x 10-6 bone sarcomas represents 0-21 % of this, or about one patient in 500 new cases. The south-western region as a whole (including the counties of Devon and Cornwall) has a high total cancer rate; it was third highest of the 16 hospital regions of England and Wales in 1965 (Walker, 1972) and highest of all in 1970 (Registrar General, 1975, Table 30 ). For bone sarcoma the south-western region ranked from 2nd to 10th during the years 1968 to 1970 in Tables 8, 19 and 30 published by the Registrar General in 1975. In the data given by Doll, Muir and Waterhouse (1970) the mean annual incidence of bone cancer (ICD 196) AI Sacrtum ethnic groups with p)opulations over half a million, the proportion of bone malignancv to total cancer in females is less than in males. In the 5 populations where this is not so, the bone sarcoma mean annual incidence ratio males to females is unity or less.
Paget's sarcoma In this study, the second commonest tumour type was Paget's sarcoma, the youngest patient being a man aged 46 vears with a tumour of the distal right femur. Osteitis deformans is quite uncommon under 40 years of age, likewise Paget's sarcoma, which was unrecorded at or before this age amongst 200 personally studied cases (C.H.G.P.). The mean annual incidence of Paget's sarcoma in persons over 45 years of age in this series was 5*3 x 10-6 males and 2*1 x 10-6 females. This marked male predominance has also been noted for uncomplicated Paget's disease.
The Ewing's sarcoma 0 6 0 9
(The figtires in brackets inicltulde sarcomas related to Paget's clisease.) cadavers over 40 years of age, it may be estimated that the risk of bone sarcoma amongst the elderly is increased about 13 times by the osteitic disorder. The proportion of the population of the specified area with Paget's disease, estimated at 16%0 of all ages (most being asymptomatic), is insufficient to raise the inean annual total sarcoma inicidence above that of Sweden, where Paget's disease is very uncommon (Fig. 3 and Table IX) .
This high endemic rate of Paget's disease, and hence of Paget's sarcomas, was noted by Price and Goldie (1969) , who commented upon the racial distribution of both conditions. No Paget's sarcomas were reported amongst 696 histologically confirmed bone sarcomas reported from Sweden by Larsson and Lorentzon (1974b) , though other bone sarcoma incidence rates were slightlv higher than in the specified area (Tabie IX).
Age-specific incidence of bone sarcomias (Table III, Figs. 2 and 3) Osteosarcoma and Ewing's tumour are unique in their predilection for juveniles and remarkably low incidence in middle life, the latter being quite uncommon after 35 years of age. Glass and Fraumeni (1970) reviewing 482 cases of Ewing's tumour in American children, noted a peak incidence in girls between 5 and 9 years of age, and in boys from 10 to 14 years old, somewhat resembling the sex dimorphism of osteosarcoma incidence. This differing sex-age relationship was not found in the present small series, nor amongst 74 cases of Ewing's sarcoma reported bv Larsson anid Lorentzoin (1 974b). Fig. 3 All 246 tumours were histologically confirmed. The less well marked juvenile peak incidence for Ewing's tumour (Tables II   and III, Fig. 2 ) agrees with reports by Dahlin (1967), Glass and Fraumeni (1970) , Schajowicz (1973) and Larsson and Lorentzon (1974b Doll et al. (1970) . Divergence from this rule is usually for small numbers of cases.
